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BRIEF REPORT
Self-Reported Musculoskeletal Pain in Latino
Vineyard Workers
Jason Brumitt, MSPT, SCS, ATC
Rebecca Reisch, PT, DPT, OCS
Karla Krasnoselsky, SPT
Amy Welch, DPT
Richard Rutt, PT, PhD, ATC
Leda I. Garside, RN, BSN
Carolyn McKay, RN
ABSTRACT. The agricultural economy in the United States is dependent on millions of Latino migra-
tory workers. Despite the health risks associated with this line of work, many agricultural workers lack
health insurance or access to health care services. The purpose of this study was to collect demographic
data and investigate the musculoskeletal health of Latino migratory vineyard workers. A physical ther-
apy team collected demographic data at health clinics held at vineyards in Oregon. Nearly half (48.4%)
of all vineyard workers reported experiencing musculoskeletal symptoms (MSS) in at least one region
of the body. The primary region of reported MSS was the back (32% of all men and 43.7% of all
women). In most cases, those who reported MSS were significantly older than those who did not report
MSS. Future research is necessary to identify personal and work related injury risk factors in order to
develop prevention programs.
KEYWORDS. Agriculture, back pain, Latino, musculoskeletal symptoms, occupational epidemiol-
ogy, vineyard
INTRODUCTION
The agricultural economy in the United States
is reliant on the three to five million migra-
tory and/or seasonal farmworkers from Mexico
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and other Latin American countries who har-
vest crops annually.1–6 Agricultural workers risk
musculoskeletal injury, exposure to pesticide
poisoning, and death in what is considered to
be one of the most hazardous occupations in the
United States.7–12 This line of work is physically
demanding, frequently paying workers mini-
mum wage and providing no fringe benefits.8
Despite the health risks associated with this line
of work, upwards of 70% of farm workers lack
health insurance benefits.8–11,13
Migratory and seasonal vineyard workers,
regardless of immigration status, traditionally
lack access to health care services.14,15 If a
Latino migratory vineyard worker is injured,
he or she may face several barriers to access-
ing health care.8,16–19 As previously mentioned,
many lack health insurance and may lack money
to pay directly for health care services.14,16–18
Some (those who have not established legal resi-
dency) will avoid seeking medical treatment out
of a fear that they might be deported.14,17,18,20
Additionally, there is a cultural trend among
some Latinos to self-treat and to only seek med-
ical care if a condition worsens.21–23 If a Latino
either chooses to or is forced to seek health
care services, he/she may face a lack of avail-
able clinical services, be unable to communicate
due to a lack of available interpreter services,
or may have difficulty negotiating the American
health care system.14,16–19 An inability to access
health care services may lead to an increase
in morbidity and mortality. In addition, from a
public health perspective, a failure to address
health care needs may increase the transmis-
sion of communicable diseases and contribute to
the escalation of potentially unnecessary health
care costs.16
The agricultural economy in the state of
Oregon is similar to that of the rest of the
United States; reliant on the nearly 100,000
migratory and seasonal farmworkers to plant
and harvest crops each year (Oregon ranks sec-
ond to California for total variety of crops
and commodities produced).24 One crop requir-
ing significant labor resources is the planting
and harvesting of grapes for wine. Oregon
has the third most wineries in the United
States, with Latino farmworkers making up the
majority of the agricultural workers harvesting
Oregon grapes.25
To address the health care needs of some
vineyard workers in Oregon, winemakers and
health care providers created the ¡Salud!
program.26 Members of the ¡Salud! team
(Tuality Healthcare, Hillsboro, Oregon) and vol-
unteer health care professionals from Pacific
University (Hillsboro, Oregon) provide on-site
health screening clinics each year at vine-
yards throughout the northern Willamette Valley
in Oregon. Services provided at these clin-
ics include health care screening (cholesterol,
diabetes, blood pressure, height, weight, and
body mass index), vaccinations, optometric
examinations, dental health services, mental
health services, and health education.26 Pacific
University’s School of Physical Therapy vol-
unteered services to ¡Salud! for the first time
during the 2009 summer season. Physical ther-
apists are health care professionals who perform
musculoskeletal examinations to identify indi-
viduals who may be at risk of injury or to iden-
tify dysfunction and impairments in individuals
who present with musculoskeletal pathology.
Due to the physical demands of vineyard work,
a worker may experience MSS or may be at
risk for a variety of musculoskeletal injuries.27
Meyers et al.27 identified that vineyard workers
may risk back and the upper extremity injury
during occupational tasks such as harvesting,
pruning, and shovel weeding due to the postural
demands and repetitive performance associated
with these activities.27
Physical therapists and graduate students in
the physical therapy program performed muscu-
loskeletal screening examinations and provided
treatment in the form of exercise prescription,
ergonomic education (proper lifting mechanics),
and/or manual therapy techniques when indi-
cated. In addition, referrals to medical providers
were generated when warranted.
There is a paucity of information in the
literature regarding demographic data or mus-
culoskeletal injury epidemiology in migratory
vineyard workers despite the reported size of
the population. The purpose of this initial
pilot retrospective assessment was to report
demographic data and identify self-reported
musculoskeletal symptoms in Latino vineyard
workers.
METHODS
This investigation was approved by Pacific
University’s (Hillsboro, Oregon, United States)
Institutional Review Board. Demographic data
and musculoskeletal symptom reports were col-
lected from participating Latino vineyard work-
ers at each of the on-site health screening clinics.
Data were collected from May 2009 through
August 2009.
The on-site health screening clinics are a
collaborative effort between the health care
providers and the participating vineyards. For
almost two decades, the ¡Salud! program has
been providing health care assessments and ser-
vices to migratory workers and their families.
The active involvement of the stakeholders has
helped to facilitate the growth of the program
and the ability of the vineyard workers to obtain
the services. The employees of the vineyards
are encouraged to participate and are frequently
allowed paid time off from work to participate
in the clinics.
Upon arrival to the clinic, a worker would
complete a health care intake form for the
¡Salud! program. Once the paperwork is com-
pleted, he/she would rotate amongst the avail-
able health care providers. There were usually
two or more health care providers (e.g., phys-
ical therapy, dental health, etc.) at each clinic.
Participation with each health care provider
group was encouraged. To assist progression
from one station to another, each worker was
provided with a checklist that was initialed
by a provider upon completion of activities at
that station.
The goal of the physical therapy team was
to identify if an individual was experiencing
musculoskeletal symptoms (e.g., pain, soreness,
etc.) and to intervene as appropriate. Prior to
performing an assessment, each individual was
greeted by a faculty member and informed
as to the purpose (e.g., assess musculoskele-
tal symptoms, address with interventions, and
refer to other providers as necessary) of physical
therapy at these worksite clinics. An individ-
ual’s age, gender, and musculoskeletal symp-
tom reports were collected prior to one receiv-
ing a physical therapy examination and, when
warranted, treatment. To identify one’s current
perceived state of musculoskeletal health, each
worker was asked a similar set of questions by
a university faculty member. These questions
included:
1. Are you currently experiencing muscle
and/or joint pain or soreness?
2. If so, where? If one reported experienc-
ing musculoskeletal symptoms, the body
region or regions were recorded. For
the purposes of this investigation, the
body was classified into the following
regions: neck, back (thoracic, lumbar, and
sacrum), shoulders, elbow, wrist and hand,
hips, knees, leg, and the foot and ankle.
Extremity joints were further classified by
the side of the body injured (right or left).
3. How long have you been experiencing this
pain and/or soreness?
4. What is the cause of this pain and/or
soreness?
These questions, which provided information
regarding current MSS, are traditionally asked
as part of a standard physical therapy assess-
ment. Follow-up questions were asked depen-
dent on the worker’s response. If an individual
was unable to speak or comprehend English, the
interview was conducted in Spanish by a mem-
ber of the ¡Salud! team or by a faculty member
who was fluent in Spanish.
When an individual reported experiencing
MSS, a musculoskeletal examination was per-
formed to identify potential contributing factors.
Physical therapists in the state of Oregon are
allowed to practice without referral. Treatment
was provided if indicated based on the results
from the examination. At the completion of
the physical therapy session, the worker was
directed to the next available health care
provider. When deemed appropriate by a fac-
ulty member, a referral to a primary provider
was generated. A referral form was prepared for
the individual noting the purpose for the referral
(e.g., chronic pain, rule out potential nonmuscu-
loskeletal pathology) and delivered to one of the
¡Salud! nurses. The community outreach nurse
was then responsible for facilitating one’s future
medical appointments.
Data Analysis
A statistical analysis was performed using
SPSS Statistics 17 (Chicago, IL).28 Descriptive
statistics were calculated for groups based on
gender, by location of pain, and by the total
number of pain reports per individual. The
Mann-Whitney test was performed to determine
if differences existed between groups within the
same gender (those who reported musculoskele-
tal symptoms and those who did not) based on
individual reports and location. No additional
statistical adjustments were made based on a
lack of additional prognostic indicators. Odds
ratios were calculated to estimate the relative
risk of injury between age groups.
RESULTS
A total of 287 vineyard workers were
assessed by the physical therapy team at 25
vineyard clinics starting in May 2009 and end-
ing in August 2009. Demographic data for male
and female vineyard workers are presented in
Table 1. A total of 255 men (mean age 32.73
years, range 18–68 years) and 32 women (mean
age 30.97 years, range 18–56 years) were evalu-
ated by the physical therapy team.
Male Vineyard Workers
A total of 115 men (45.1% of the total male
population) reported MSS in at least one region
of their body (Table 1). Of the 115 men who
reported experiencing MSS, 82 (32%) reported
experiencing MSS in the back, 33 (12.9%)
reported MSS in a region of the body other than
the back, and 20 (7.8%) reported MSS in two
or more regions of their body (Table 2). Table 3
presents age group comparisons based on MSS
reports and location.
TABLE 1. Demographic Data: Male and Female Latino Vineyard Workers
Total Mean age Minimum–maximum
(SD) (years) age (years)
All male vineyard workers 255 (100%) 32.73 (11.51) 18 – 68
Male vineyard workers who denied having MSS 140 (54.9%) 30.77 (10.38) 18 – 65
Male vineyard workers who reported experiencing MSS 115 (45.1%) 35.10 (12.39) 18 – 68
All female vineyard workers 32 (100%) 30.97 (8.64) 18 – 56
Female vineyard workers who denied having MSS 8 (25%) 24.63 (5.45) 18 – 32
Female vineyard workers who reported MSS 24 (75%) 33.08 (8.54) 21 – 56
TABLE 2. Demographic Data: Male and Female Latino Vineyard Workers’ Musculoskeletal
Symptom (MSS) Reports
Counts (% of Mean age Minimum–maximum
total gender (SD) (years) age (years)
population)
Male vineyard workers who reported MSS in the
back (thoracic and lumbar spine)
82 (32) 32.98 (10.32) 18 – 63
Male vineyard workers who reported MSS
(non-back origin)
33 (12.9) 40.39 (15.39) 18 – 68
Male vineyard workers who reported MSS in one
region of the body
95 (37.2) 34.62 (11.96) 18 – 68
Male vineyard workers who reported MSS in two
or more regions of the body
20 (7.8) 37.35 (14.46) 18 – 67
Female vineyard workers who reported MSS in the
back (thoracic and lumbar spine)
14 (43.7) 31.14 (8.09) 21 – 45
Female vineyard workers who reported MSS
(non-back origin)
10 (31.2) 35.80 (8.80) 23 – 56
Female vineyard workers who reported MSS in
one region of the body
12 (37.5) 32.92 (10.53) 21 – 56
Female vineyard workers who reported MSS in two
or more regions of the body
12 (37.5) 33.25 (6.44) 22 – 45
TABLE 3. Age Group Comparisons of Self-Reported Musculoskeletal Symptoms (MSS)
by Vineyard Workers
Age range Gender No. reported MSS Self-reported MSS Self-reported MSS Self-reported MSS
(years) Total (% of (at least one region) in the back (non-back origin)
the population) Total (% of Total (% of Total (% of
population) population) population)
29 or less Male 77 (30.2) 42 (16.5) 31 (12.1) 11 (4.3)
Female 7 (21.9) 8 (25) 6 (18.8) 2 (6.0)
30–34 Male 17 (6.7) 26 (10.2) 24 (9.4) 2 (0.8)
Female 1 (3.1) 7 (21.8) 5 (15.6) 2 (6.0)
35–39 Male 19 (7.5) 13 (5.1) 10 (3.9) 3 (1.1)
Female 0 (0) 5 (15.6) 1 (3.1) 4 (12.5)
40–44 Male 10 (3.9) 11 (4.3) 6 (2.3) 5 (2.0)
Female 0 (0) 1 (3.1) 0 (0) 1 (3.1)
45–49 Male 10 (3.9) 6 (2.4) 3 (1.1) 3 (1.1)
Female 0 (0) 2 (6.0) 2 (6.0) 0 (0)
50–54 Male 2 (0.8) 7 (2.7) 5 (2.0) 2 (0.8)
Female 0 (0) 0 (0) 0 (0) 0 (0)
55–59 Male 4 (1.6) 3 (1.1) 1 (0.4) 2 (0.8)
Female 0 (0) 1 (3.1) 0 (0) 1 (3.1)
60+ Male 1 (0.4) 7 (2.7) 2 (0.8) 5 (2.0)
Female 0 (0) 0 (0) 0 (0) 0 (0)
Total Male 140 (55) 115 (45) 82 (32) 33 (13)
Female 8 (25) 24 (75) 14 (43.5) 10 (30.7)
TABLE 4. Comparison of Median Age Between Injury Classifications for Male and Female
Vineyard Workers
Category Number of Median age of p value Number of Median age p value
male subjects males (years) female subjects females (years)
No reported MSS 140 28.5 .00∗ 8 25.0 .00∗
At least one reported region
of MSS
115 33.0 24 34.0
No reported MSS 140 28.5 .04∗ 8 25.0 .03∗
Reported MSS in the back 82 32.0 14 32.5
No reported MSS 140 28.5 .00∗ 8 25.0 .00∗
Reported MSS (non-back
origin)
33 41.0 10 35.0
Reported MSS in the back 82 32.0 .00∗ 14 32.5 .08
Reported MSS (non-back
origin)
33 41.0 10 35.0
Reported MSS in one region
of the body
95 33.0 .22 12 34.0 .43
Reported more than one
region of MSS
20 36.5 12 34.0
∗Statistically significant.
Men who reported MSS were likely to
be older than their symptom-free counterparts
(Table 4). In most cases, there was a statisti-
cally significant difference in age between male
vineyard workers who reported MSS and those
who did not. Men who reported no MSS were
significantly younger than those who reported
at least one region of MSS (p = .00), those
who reported MSS in the back (p = .04), and
those who reported MSS in a region other than
the back (p = .00). Also of significance, men
who reported MSS in the back were statistically
TABLE 5. Risk of Self-Reported Musculoskeletal Symptoms (MSS) in Male
Vineyard Workers by Age Group
Age range (years) Total (n) Percentage OR (95% CI) p value
per group reporting MSS
34 or younger 162 42 Referent
35 and older 93 51 1.4 (.8, 2.4) .186
40 and older 61 56 1.8 (.9, 3.1) .056
45 and older 40 43 1.8 (.9, 3.6) .084
50 and older 24 71 3.29∗ (1.4, 7.9) .008
55 and older 15 67 2.57 (.8, 7.4) .084
∗Statistically significant.
younger than those who reported MSS in their
extremities or neck (p = .00). The only relation-
ship in which there was not a significant differ-
ence in age was between males who reported
one region of MSS versus males who reported
MSS in two or more regions of the body
(p = .22).
An increase in age was also associated
with an increased risk of a male reporting
MSS. Table 5 presents the odds ratios for
male vineyard workers between age groups.
Males who were 50 years of age and older
were 3.29 times more likely to report MSS
(p = .008) than their younger counterparts. The
other reported relationships were not significant;
however, there was a trend towards significance
between males who were 40 years of age and
older when compared to their younger cowork-
ers (p = .056). Older male vineyard work-
ers were likely to report more MSS in their
back; however, none of the relationships were
significant.
Female Vineyard Workers
A total of 24 women (75%) reported expe-
riencing pain in at least one area of their body
(Table 1). Of the 24 women who reported MSS,
14 (43.7%) reported experiencing MSS in the
back, 10 (31.2%) reported MSS in a region of
the body other than the back, and 12 (37.5%)
reported MSS in two or more regions of their
body (Table 2). Table 3 presents age group
comparisons based on MSS status and location.
Women who reported MSS were also likely
to be older than their symptom-free coworkers
(Table 4). Women who reported symptoms
in one region of the body (p = .00), or
who reported back symptoms (p = .03), or
who reported pain in an area other than the
back (p = .00) were significantly older than
their symptom-free counterparts. Women who
reported MSS in the back were younger than
those who reported pain in an area other than
the back; however, this difference was not sig-
nificant (p = .08).
An increase in age was also associated with
an increased risk of a female reporting MSS
(Table 6). Females who were 30 years of age and
older were 14 times more likely to report MSS
(p = .008) than their younger counterparts.
Treatments by Body Region
The purpose of the therapeutic interventions
provided or prescribed by the physical ther-
apy team were to either immediately impact
(decrease) the worker’s MSS, and/or provide
tools to address musculoskeletal dysfunction,
and/or make a referral to another health care
provider. Providing treatment to the workers
at the vineyard clinics is a different model of
care than the delivery of physical therapy in the
traditional clinical setting. Education was also
a key component to the intervention; inform-
ing a worker of what he/she might expect from
the provided or prescribed intervention(s) and
describing the process of how to follow up with
the ¡Salud! team if one’s symptoms have not
improved by a certain point in time.
The back (the thoracic and lumbar spine)
was the primary region of MSS reported by
both male and female vineyard workers. In
most cases we were able to treat the workers
TABLE 6. Risk of Self-Reported Musculoskeletal Symptoms (MSS) in Female
Vineyard Workers by Age Group
Age range Total (n) Percentage OR (95% CI) p value
per group reporting MSS
29 or younger 15 53 Referent
30 years or older 17 94 14∗(2, 98) .008
∗Statistically significant.
who reported MSS in the spine with manual
therapy techniques and/or with the prescription
of therapeutic exercises. Spinal manipulative
therapy (SMT) is a form of manual ther-
apy that can safely and effectively decrease
one’s pain (MSS).29 In some cases, SMT may
have immediate effects on reducing pain.29
The decision to perform SMT was based on
evidence based practice principles: the best
available research evidence, clinical expertise,
and a patient’s values.29,30 Prior to perform-
ing a manipulative technique, the procedure
was explained in Spanish (or English) and con-
sent was obtained. SMT appeared to be an
effective therapeutic intervention with this pop-
ulation. Many workers expressed feeling bet-
ter immediately after receiving SMT. There
were no reported negative side effects from
SMT reported by the workers immediately post
treatment. Therapeutic exercises were also pre-
scribed to workers’ with MSS in the spine. The
purpose of these exercises are to improve the
muscular endurance of the core (spine stabilizers
and hip musculature).31,32
The remainder of all non–back-related MSS
(12.9% of all males [n = 33] and 37.5% of all
females [n = 10]) reported by workers included
the following regions: the cervical spine, shoul-
ders, hips, thighs, knees, legs, and ankles. In
most cases the MSS were likely due to repetitive
overuse. Therapeutic exercises were prescribed
to address functional weakness or muscular
inflexibility.
DISCUSSION
The purpose of this investigation was to
gather demographic data and to identify MSS
in this population. The majority of vineyard
workers assessed in this study were male
(88.9%). This finding was consistent with pre-
viously reported gender demographics in Latino
farmworkers.33 Almost one-half of the vineyard
workers (48.4%) reported experiencing MSS.
The back (the thoracic spine and the lumbar
spine regions) was the most frequently reported
region that one would experience symptoms
(males = 32%, females 43.7% of all MSS).
This finding supports Meyers et al.27 ergonomic
report on potential risk factors for back injury in
vineyard workers. They reported that the back
was the primary region of musculoskeletal disor-
ders in vineyard workers.27 Potential risk factors
for back injury associated with vineyard work
include lifting/carrying heavy loads, maintain-
ing postures for prolonged periods while per-
forming repetitive tasks, tractor driving, bend-
ing, and twisting.27,34
In many situations, there was a statistically
significant difference between ages in those
reporting MSS. Age-related changes in one’s
musculoskeletal health may either predispose
one for injury or affect one’s ability to recover
from repetitive overuse.35 However, it is impor-
tant to highlight that both younger males and
females reported experiencing MSS (Table 3).
If these MSS are not addressed, individuals
may risk future pain and/or injury. A migratory
worker with a “minor” orthopedic injury, who
lacks access to the American health care sys-
tem, may continue to suffer pain.14,36 Failure to
address the MSS early may affect work perfor-
mance and contribute to a worsening of the con-
dition. A further degradation in physical health
may be associated with a loss of work (time off
of the job or the loss of the job itself) and pos-
sibly the need for costly treatments including
surgery.18,14,16,36
One weakness of this investigation is the
inability to attribute the reported MSS to
the physical demands of the job. A prospec-
tive design utilizing quantitative measures and
worker diaries chronicling MSS/pain, injury,
and time-loss from work would improve the
ability to identify occupational injuries. A sec-
ond limitation to this study was inherent to the
nature of the worksite clinics. Our goal as phys-
ical therapists was to address any reported MSS.
From a qualitative perspective, we can report
that many individuals presented with physical
signs associated with musculoskeletal dysfunc-
tion (e.g., strains, sprains, etc.); however, we are
not able to quantify the severity of these injuries.
First, none of the reported MSS were preventing
the workers from performing their job duties.
Second, MSS (or pain) is a symptom based on
one’s subjective feelings. It is possible that one
may have reported that they were experiencing
MSS in the spine in order to receive SMT; how-
ever, if the physical therapy team had not been
present, one may not have reported MSS of the
spine. Also, some who were experiencing MSS
may have failed to report them due to one or
more of the common health care barriers faced
by Latinos (see Introduction). A final limita-
tion of this investigation is the lack of use of a
standardized list of questionnaires when inter-
viewing the workers. The questions that were
asked by the physical therapy team were con-
sistent with those frequently asked as part of a
musculoskeletal examination. However, without
asking a standardized set of questions, informa-
tion may have been missed.
Despite the aforementioned weaknesses of
the study, there is the potential need of ortho-
pedic medical and rehabilitation services for
this population. As can be seen from this
pilot retrospective report, there are a large
number of Latino migratory vineyard workers
who reported MSS and, despite the severity
of pain, continued to work. Offering on-site
health screening clinics may help to reduce
the impact of an injury or help to prevent a
future injury. Additional investigations are war-
ranted to identify other risk factors that might
impact one’s musculoskeletal health. Future
research should also be directed toward identi-
fying specific tissues involved with one’s MSS
(e.g., supraspinatus tendon versus shoulder) or
to report specific medical diagnoses and/or
movement impairment classifications. In the
field, a physical therapy team may be able to
identify specific tissues associated with one’s
MSS or pain and/or identify movement impair-
ments. Regardless of one’s professional license,
a health care provider would be limited in their
ability to make a specific diagnosis at an on-
site clinic. The ability to perform additional
tests in a medical clinic affords the primary
provider the ability to develop a specific diag-
nosis. It will be beneficial to follow up with a
worker who has been examined by a primary
provider. There may be a consistent diagno-
sis (e.g., herniated disk) or set of diagnoses
that will facilitate further injury prevention
research.
The authors will be conducting a follow-
up investigation the next clinical season.
Information including years of employment at
a vineyard, preexisting musculoskeletal health
history, and personal fitness habits will be
collected.
Conclusion
Almost 50% of migratory vineyard workers
reported experiencing MSS. The direct cause
of an individual’s pain could not be identified
in this study; however, many workers reported
that their pain was associated with the physical
demands of their employment. Future investiga-
tions are needed to identify potential additional
risk factors for MSS followed by prospective
injury prevention programs.
REFERENCES
1. United States Department of Labor Bureau
of Labor Statistics. Foreign-born workers: labor force
characteristics—2009. March 19, 2010. Available at:
http://www.bls.gov/news.release/pdf/forbrn.pdf. Accessed
April 14, 2010.
2. Dwyer J. Illegal immigrants, health care, and social
responsibility. Hastings Cent Rep. 2004;34:34–41.
3. National Center for Farmworker Health. Facts
about farmworkers. Available at: http://www.ncfh.org/
docs/fs-Facts%20about%20Farmworkers.pdf. Accessed
April 16, 2010.
4. Brower MA, Earle-Richardson GB, May JJ,
Jenkins PL. Occupational injury and treatment patterns
of migrant and seasonal farmworkers. J Agromedicine.
2009;14:172–178.
5. Arcury TA, Vallejos QM, Marin AJ, Feldman SR,
Smith G, Quandt SA. Latino farmworker perceptions of the
risk factors for occupational skin disease. Am J Ind Med.
2006;49:434–442.
6. Farquhar S, Samples J, Ventura S, Davis S,
Abernathy M, McCauley L, Cuilwik N, Shadbeh N.
Promoting the occupational health of indigenous farm-
workers. J Immigr Minor Health. 2008;10:269–280.
7. Mariger SC, Grisso RD, Perumpral JV, Sorenson
AW, Christensen NK, Miller RL. Virgina agricultural
health and safety survey. J Agric Saf Health. 2009;15:
37–47.
8. McCauley LA. Immigrant workers in the United
States: recent trends, vulnerable populations, and chal-
lenges for occupational health. AAOHN J. 2005;53:
313–319.
9. McCauley LA, Anger WK, Keifer M, Langley
R, Robson MG, Rohlman D. Studying health outcomes
in farmworker populations exposed to pesticides. Environ
Health Perspect. 2006;114:953–960.
10. National Center for Farmworker Health.
Occupational health and safety. Available at: http://
www.ncfh.org/docs/fs-OCC%20Health.pdf. Accessed
April 16, 2010.
11. Zuskin E, Mustajbegovic J, Schachter EN, Kern J,
Pavicic D. Respiratory function in vineyard and orchard
workers. Am J Ind Med. 1997;31:250–255.
12. Kato AE, Fathallah FA, Miles JA, Meyers JM,
Faucett J, Janowitz I, Garcia EG. Ergonomic evaluation of
winegrape trellis systems pruning operation. J Agric Saf
Health. 2006;12:17–28.
13. Footracer KG. Immigrant health care in the United
States: what ails our system? JAAPA. 2009;22:33–36, 60.
14. Carr DD. Implications for case management.
Ensuring access and delivery of quality health care to
undocumented immigrant populations. Lippincotts Case
Manag. 2006;11:195–204.
15. Flores LY, Deal JZ. Work-related pain in
Mexican American custodial workers. Hisp J Behav
Sci. 2003;25:254–270.
16. Kullgren JT. Restrictions on undocumented immi-
grants’ access to health services: the public health
implications of welfare reform. Am J Public Health.
2003;93:1630–1633.
17. Marshall KJ, Urrutia-Rojas X, Soto Mas F,
Coggin C. Health status and access to health care of doc-
umented and undocumented immigrant Latino women.
Health Care Women Int. 2005;26:916–936.
18. Bustamante AV, Fang H, Rizzo JA, Ortega AN.
Understanding observed and unobserved health care access
and utilization disparities among U.S. Latino adults. Med
Care Res Rev. 2009;66:561–577.
19. Breen N, Rao SR, Meissner HI. Immigration,
health care access, and recent cancer tests among
Mexican-Americans in California. J Immigr Minor Health.
2010;12:433–444.
20. Walter N, Bourgois P, Loinaz HM. Masculinity and
undocumented labor migration: injured latino day laborers
in San Francisco. Soc Sci Med. 2004;59:1159–1168.
21. Coffman MJ, Shobe MA, O’Connell B. Self-
prescription practices in recent Latino immigrants. Public
Health Nurs. 2008;25:203–211.
22. Poon AW, Gray KV, Franco GC, Cerruti DM,
Schreck MA, Delgado ED. Cultural competence:
serving Latino patients. J Pediatr Orthop. 2003;23:
546–549.
23. Ortiz BI, Shields KM, Clauson KA, Clay PG.
Complementary and alternative medicine use among
Hispanics in the United States. Ann Pharmacother.
2007;41:994–1004.
24. Oregon Employment Department. Background
brief on farmworker labor. 2004. Available at: http://www.
leg.state.or.us/comm/commsrvs/background_briefs2004/
Economy,%20Business%20and%20Labor/CD_Farmworker
_Labor2004.pdf. Access April 14, 2010.
25. Oregon Wine Board. Oregon wine fact sheet
2008. Available at: http://www.oregonwine.org/Resources/
Category/ooo1/0002/59/Industry_Fact_Sheet_09.pdf.
Accessed April 16, 2010.
26. ¡Salud!. ¡Salud! mission. Available at: http://www.
saludauction.org/index.html. Accessed April 10, 2010.
27. Meyers JM, Miles JA, Faucett J, Janowitz I, Tejeda
DG, Weber E, Smith R, Garcia L. Priority risk fac-
tors for back injury in agricultural field work: vineyard
ergonomics. J Agromedicine. 2001;8:37–52.
28. IBM SPSS Statistics. Available at:
http://www.spss. com/software/statistics/. Accessed
September 15, 2010.
29. Flynn T, Fritz J, Whitman J, Wainner R, Magel
J, Rendeiro D, Butler B, Garber M, Allison S. A clini-
cal prediction rule for classifying patients with low back
pain who demonstrate short-term improvement with spinal
manipulation. Spine. 2002;27:2835–2843.
30. Jewell DV. Guide to Evidence-Based Physical
Therapy Practice. Sudbury, MA: Jones and Bartlett
Publishers; 2008.
31. McGill S. Low Back Disorders. Evidence-Based
Prevention and Rehabilitation. 2nd ed. Champaign, IL:
Human Kinetics; 2007.
32. Brumitt J. Core Assessment and Training.
Champaign, IL: Human Kinetics; 2010.
33. Anger WK, Patterson L, Fuchs M, Will LL,
Rohlman DS. Learning and recall of worker pro-
tection standard (wps) training in vineyard workers.
J Agromedicine. 2009;14:336–344.
34. Walker-Bone K, Palmer KT. Musculoskeletal
disorders in farmers and farm workers. Occup Med.
2002;52:441–450.
35. Brown M. Effects of aging—growth changes and
life span concerns (40+). In: Magee DJ, Zachazewski JE,
Quillen WS, eds. Scientific Foundations and Principles of
Practice in Musculoskeletal Rehabilitation. St. Louis, MO:
WB Saunders; 2007: 305–313.
36. Garcia y Griego M. Health policy and the Mexican
immigrant: the US perspective. J Multicult Nurs Health.
2002;8:14–22.
